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PROBLEM TO BE SOLVED: To provide the 
highly reliable sensor for inspecting a remaining 
amount of liquid and a liquid discharging device 
which prevents the erroneous sensing by liquid- 
surface reflecting light and have the broad 
application renge. 

SOLUTION: The sensor for inspecting the 
remaining amount of liquid has two slant surfaces 
6 and 7 comprising transparent or 
semitransparent material reflecting the liquid from 
the outside of a container and senses the 
remaining amount of the liquid in the container 
from the outside of the container. In a cartridge 5, 
an optical-path changing means 9, which blocks 
the penetration through the other slant part 7 of 
the light, which penetrates one slant part 6 and 
reflects from the interface between liquid 1 in the 
cartrige 5 and gas 15 in the cartride 5 among the 
light from the above described outer part of the 
container, is provided. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid residue detection equipment which is applied 
to the residue detection equipment of the liquid in a container, especially detects the existence in the 
fixed level of a liquid from the outside of a container. 

[0002] Moreover, this invention is equipped with above-mentioned liquid residue detection equipment, 
and makes a minute Uquid ink drop breathe out toward record media, such as paper or OHP, and cloth, 
and relates to the liquid regurgitation equipment which records an alphabetic character and an image. 

[0003] 

[Description of the Prior Art] The conventional liquid residue detection approach using an optical means 
is indicated by JP,7- 164626, A. 

[0004] Drawing 9 is a sectional view for explaining the example which applied the above-mentioned 
principle and this above-mentioned principle of the conventional technique to the Inkjet equipment as 
liquid regurgitation equipment. In drawing 9 , 51 is ink set as the object of liquid residue detection. Ink 
51 is held in the ink cartridge 54. this ink cartridge 54 is carried in carriage 53 - having - the guide 
shaft 55 - meeting ~ a round trip — it is movable. Moreover, the ink cartridge 54 is connected to the 
recording head 52 which has the delivery which carries out the regurgitation of the ink through the ink 
feed hopper 62, and a printing image is obtained according to both-way migration of carriage 53 by 
carrying out the regurgitation of the ink from a recording head 52 according to a predetermined 
regurgitation signal. 

[0005] The light reflex prism 58 which has two slant faces 56 and 57 is fabricated with an ink cartridge 
54 and the quality of the material near the transparence of polypropylene etc. in one by the ink stowage 
in an ink cartridge 54. This light reflex prism 58 is projected towards that building envelope from the 
wall section of an ink cartridge 54, and two slant faces 56 and 57 at which it is right-angled and crosses 
are formed in that upper part. On the other hand, in the body of ink jet equipment which is not 
illustrated, the light emitting device 59 irradiated towards the above-mentioned slant face 56 and the 
photo detector 60 which receives the reflected Ught from a slant face 56 and a slant face 57 are formed, 
and these light emitting devices 59, a photo detector 60, and both the slant faces 56 and 57 constitute the 
ink residue detection sensor 61 on it. In addition, a sign 65 is the coimection pipe of ink 51 and a 
recording head 52. 

[0006] There is especially no reflection of the light irradiated by the slant face 56 from the light emitting 
device 59 since the refractive index of ink 51 and the refractive index of the quality of the material of the 
light reflex prism 58 were very near as it was shown in drawing 9 , when the outside of two slant faces 
56 and 57 was frill of ink 51, the outside of the light reflex prism 58, and it progresses in the direction 
shown in arrow-head 5a. Therefore, there are few amounts of reflected lights which go to a photo 
detector 60 from a slant face 57. 

[0007] On the other hand, since the refractive index of air 63 differs from the refractive index of the 
quality of the material of the light reflex prism 58 when ink 5 1 does not exist in the outside of two slant 
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faces 56 and 57, the light irradiated by the slant face 56 from the light emitting device 59 reflects, and 
the light reflected on the slant face 57 reaches a photo detector 60 further (it progresses in arrow-head 5b 
and the direction of 5c). 

[0008] Here, the difference of the quantity of light which reaches a photo detector 60 in the two above- 
mentioned cases can be changed into an electrical signal by well-known light and electric conversion 
approach, and the existence of the ink 51 in an ink cartridge 54 can be detected. 
[0009] Especially trouble is not caused, as the above-mentioned conventional example showed when 
performing ink residue detection of the black (Bk) which is ink usually used in ink jet equipment, 
cyanogen (C), a Magenta (M), and yellow (Y), or when stopping an ink cartridge on luminescence and a 
photo detector and performing ink residue detection. 
[0010] 

[Problem(s) to be Solved by the Invention] However, when performing residue detection of a liquid with 
low color-material concentration, for example, or when liquid residue detection was performed moving 
the container into which the liquid was put, there was a problem as shown below. 
[001 1] Drawing 10 and drawing 1 1 are drawings showing the condition that it may happen to the ink 
residue incorrect detection in the ink cartridge shown in drawing 9 . 

[0012] In order that drawing 10 may raise color reproduction nature, it is drawing at the time of using 
light color ink 64 with low color-material concentration, and has the same configuration as drawing 9 
except Ught color ink 64. 

[0013] In dravying 10 , in an ink cartridge 54, Ught color ink 64 and air 63 will exist because the residue 
of the light color ink 64 in an ink cartridge 54 decreases. The light irradiated from the light emitting 
device 59 at this time penetrates the light reflex prism 58, and refracts and progresses in the interface of 
a slant face 56 and light color ink 64. Then, it reflects in the interface of light color ink 64 and air 63, 
and is refracted in the interface of light color ink 64 and a slant face 57, the light reflex prism 58 is 
penetrated, and it progresses to a photo detector 60 (in order of arrow-head 5a->5d->5c in drawing 10). 
In addition, this reflected light is called oil-level reflected hght. 

[0014] Drawing 1 1 is drawing showing the case where an oil level performs ink residue detection in a 
condition with unstable shake and oil level, when moving drawing 10 . When an oil level shakes, it is 
shown that it is usually possible also in the inner oil-level height of reflecting in a slant face 57 to 
progress to a photo detector 60 through a slant face 57 and the optical prism section 58 (in order of 
arrow-head 5a->5d->5c in drawing 1 1 ). 

[0015] The quantity of light of the oil-level reflected Ught shown in drawing 10 and drawing 1 1 
becomes so strong that the color-material concentration of ink is so low that oil-level height is so low 
that [ that is, ] there are few ink 64 residues in an ink cartridge 54. 

[0016] Therefore, also in the condition that the outside of two slant faces 56 and 57 is frill of the liquid, 
when the color-material concentration of a liquid tended to be low or an oil level tended to perform 
residue detection in the unstable condition, incorrect detection might be carried out by the oil-level 
reflected Ught, 

[0017] The 1st purpose of this invention loses the incorrect detection by the oil-level reflected Ught, and 
is to offer the Uquid residue detection equipment of the large high-reliability of the application range. 
[0018] The 2nd purpose of this invention loses the incorrect detection by the oil-level reflected light, and 
is to offer liquid regurgitation equipment equipped with the liquid residue detection equipment of the 
large high-reUability of the application range. 
[0019] 

[Means for Solving the Problem] In the liquid residue detection equipment which this invention has two 
slant surface parts which consist of the transparence or the translucent quaUty of the materials which 
reflect the li^t from the container outside, and detects the liquid residue in a container from the 
container outside in order to attain the above-mentioned purpose Light which penetrated one side of said 
slant surface part among the light from said container outside, and was reflected by the interface of the 
Uquid in said container and the gas in said container in said container is characterized by having an 
optical-path modification means to prevent penetrating another side of said slant surface part. 
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[0020] Here, said optical-path modification means may be allotted on the optical path which is refracted 
by the interface of one side of said slant surface part, and said Hquid, and penetrates said liquid. 
[0021] After said optical-path modification means is refracted by the interface of one side of said slant 
surface part, and said liquid and penetrates said liquid, it may be allotted on the optical path reflected by 
the interface of said liquid and gas, 

[0022] Said optical-path modification means may be a member in which Hght is reflected, and may be a 
member which makes light refracted. 

[0023] Said optical-path modification means may have a crepe-like side. Another side of said slant 
surface part may have a crepe-like side. Such a crepe side can be formed by crimp processing etc. 
[0024] Said slant surface part may be established in the pars basilaris ossis occipitalis of said container. 
[0025] Moreover, this invention is a liquid cartridge and is characterized by including above-mentioned 
liquid residue detection equipment and the container which holds a liquid. Here, the liquid discharge 
head with which said container can be equipped free [ attachment and detachment ] may be included 
ftirther. 

[0026] Furthermore, this invention is liquid regurgitation equipment and is characterized by including a 
means to equip with an above-mentioned liquid cartridge, a means to irradiate light at one side of the 
slant surface part of said liquid cartridge, and a light-receiving means to receive the light which the light 
from this optical exposure means reflects through the both sides of said slant surface part. Here, said 
hquid may be ink. 

[0027] By the above-mentioned configuration, even when the oil-level height at the time of liquid 
residue detection is higher than the oil-level height originally judged to be a liquid residue "nothing" 
Receiving the oil-level reflected hght by the light sensing portion in the other directions, reflection, 
refraction, or since scattered reflection is carried out is lost by somewhere on an optical path after being 
refracted in the interface of one slant surface part and a liquid, until the light irradiated from the light- 
emitting part reflects by the oil level and arrives at the slant surface part of another side. Therefore, since 
performing liquid residue incorrect detection is lost according to the shake condition of the oil level of 
the color-material concentration of a liquid, or a liquid, a large area and highly reliable liquid residue 
detection are still attained. 
[0028] 

[Embodiment of the Invention] 

(1st operation gestalt) Drawing 1 and drawing 2 are drawings which express the description of this 
invention best, and show the case where the liquid residue detection equipment mentioned above is used 
for the Inkjet equipment as liquid regurgitation equipment, the recording head 2 which has a delivery 
for carrying out the regurgitation of the light color ink 1 used in drawing 1 and drawing 2 in order to 
raise color reproduction nature — the shaft orientations of the guide shaft 3 ~ a round trip ~ it carries in 
the movable carriage 4 and carriage 4 is equipped with the ink cartridge 5 as a liquid cartridge for 
supplying light color ink 1 to a recording head 2. 

[0029] In the base of an ink cartridge 5, it has the light reflex prism 8 which has two slant surface parts 6 
and 7 which consist of transparence or the translucent quality of the materials, and inside, it passes along 
the top-most vertices where two slant surface parts 6 and 7 cross, or its near in the ink cartridge 5 
interior, and has the low wall 9 of transparency with a perpendicular and the abbreviation rectangular- 
section configuration which spreads crosswise [ of two slant surface parts 6 and 7 ]. 
[0030] In addition, a clearance is prepared between the light reflex prism 8 and the wall surface of the 
direction of the vertical in drawing of an ink cartridge 5, and it is constituted so that left-hand side ink 
may be open for free passage the drawing Nakamigi side of the light reflex prism 8. 
[0031] Moreover, the ink residue detection sensor 12 which the light emitting device 10 and the photo 
detector 1 1 have arranged with predetermined spacing is being fixed to the body of ink jet equipment so 
that it may become parallel to the shaft orientations of the guide shaft 3 at the lower part of an ink 
cartridge 5 and carriage 4. 

[0032] In addition, 13 is an ink feed hopper for supplying light color ink 1 to a recording head 2 from an 
ink cartridge 5, 20 is the connection pipe of light color ink 1 and a recording head 2, and 14 is the 
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aperture prepared in the pars basilaris ossis occipitalis of carriage 4 for the optical path between the ink 
residue detection sensor 12 and the light reflex prism 8. 

[0033] And a printing image is obtained by carrying out both-way migration of the carriage 4, making 
the guide shaft 3 meet through a timing belt (not shown) from a driving source (not shown), and 
carrying out the regurgitation of the ink with the regurgitation signal given to predetermined timing. 
[0034] When the residue detection condition in a certain oil-level height is shown and the perimeter of a 
head of two slant faces 6 and 7 is fiill of light color ink 1, drawing 1 There is no reflection of the Hght 
irradiated by the slant face 6 from the light emitting device 10 since the refractive index of light color 
ink 1 and the refractive index of the quality of the material of the Ught reflex prism 8 were very near. 
Since it reflects in the direction of arrow-head a" and a"' in the interface of light color ink 1 and a wall 9 
and light does not reach a photo detector 1 1 after penetrating the light reflex prism 8, being refracted in 
the interface of a slant face 6 and Hght color ink 1 and progressing in the direction of arrow-head a', it 
does not incorrect-detect. 

[0035] Moreover, when light color ink 1 does not exist in the perimeter of a head of two slant faces 6 
and 7, since the refractive index of air 15 differs from the refractive index of the quality of the material 
of the light reflex prism 8, the light irradiated by the slant face 6 from the light emitting device 10 
carries out sequential reflection on slant faces 6 and 7, and reaches a photo detector 1 1 . 
[0036] And the difference of the quantity of Ught which reaches the photo detector 1 1 in this case is 
changed into an electrical signal by well-known light and electric conversion approach, and detection of 
the existence of the light color ink 1 in an ink cartridge 5 is possible. 

[0037] Drawing 2 is [ that is, ] what shows the residue detection condition in a comparatively unstable 
condition while the oil level is shaking, moving an ink cartridge 5 in a certain oil-level height. Although 
it reflects in the direction of arrow-head c" by the oil level after the light irradiated from the light 
emitting device 10 penetrating the light reflex prism 8, and being refracted in the direction of arrow- 
head c' and going in the interface of a slant face 6 and light color ink 1 to it It reflects in the direction of 
arrow-head c"' after that in the interface of light color ink 1 and a wall 9, and, for an inside reason, 
reaching the optical photo detector 1 1 does not incorrect-detect. About other actuation, since it is the 
same as that of drawing 1 , the explanation is omitted. 

[0038] Therefore, in order not to perform incorrect detection by the oil-level reflected light which was 
seen conventionally even if it performs residue detection in the condition that the oil level of a liquid is 
shaking when the color-material concentration of a liquid is low or, an application spreads and highly 
reliable hquid residue detection equipment is obtained. 

[0039] (2nd operation gestalt) Drawing 3 and drawing 4 are drawings showing the 2nd operation gestaU, 
and when it is difficult to use the low wall 9 of transparency as shown with the 1st operation gestalt, 
they are effective to prevent the incorrect detection by the oil-level reflected Ught fiirther. 
[0040] drawing 3 and drawing 4 - setting - the front face of the wall 9 of drawing 1 and drawing 2 — 
crimp processing etc. — a front face - description is used as the wall 16 of a crepe-Uke side. 
[0041] When the residue detection condition in a certain oil-level height is shown and the perimeter of a 
head of two slant faces 6 and 7 is fiiU of Ught color ink 1, drawing 3 Since the refractive index of Ught 
color ink 1 and the refractive index of the quality of the material of the light reflex prism 8 are very near. 
There is no reflection of the light irradiated by the slant face 6 from the light emitting device 10, and the 
light reflex prism 8 is penetrated. Since it reflects irregularly in the direction of arrow-head d" in the 
interface of Ught ink 1 and a wall 16 and reflects in the direction of arrow-head d"' by the oil level, after 
being refracted in the interface of a slant face 6 and light ink 1 and progressing in the direction of arrow- 
head d', Even if, even if it is a highly transparent wall, since it is possible to prevent the light which is 
going to penetrate a wall 16 and is going to progress to an oil level, it does not incorrect-detect. Since it 
is the same as that of the 1st operation gestalt, other configurations and actuation are omitted. 
[0042] Drawing 4 is what shows the residue detection condition in a condition with a comparatively 
xmstable oil level, while the oil level is shaking [ that is, ], moving an ink cartridge 5 in a certain oil- 
level height. Although it reflects in the direction of arrow-head e" by the oil level after the light 
irradiated from the light emitting device 10 penetrating the reflecting prism section 8, and being 
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refracted in the direction of arrow-head e* and going in the interface of a slant face 6 and hght color ink 
1 to it Since it will be possible to carry out the component of the light which is going to penetrate a wall 
16 and is going to progress to an oil level even if it is a highly transparent wall, in order to reflect 
irregularly in the direction of arrow-head e'" after that in the interface of light color ink 1 and a wall 16, 
it does not incorrect-detect. Since it is the same as that of the 1st operation gestalt, other configurations 
and actuation are omitted. 

[0043] Therefore, the same effectiveness shown in the 1st operation gestalt is acquired. 
[0044] (3rd operation gestalt) Drawing 5 and drawing 6 are drawings showing the 3rd operation gestah, 
and are the example which can raise the volumetric efficiency of a part ink cartridge without the wall 
which could acquire the same effectiveness as the 1st and 2nd operation gestalten, and mentioned it 
above further. 

[0045] As shown in drawing 5 , oil-level reflected light f* carries out scattered reflection of the front 
face of the slant face 17 of the light reflex prism 8 in the direction of arrow-head f " by considering as a 
crepe- like side by crimp processing etc. in the interface of Ught color ink 1 and a slant face 17. In order 
that oil-level reflected light f * may reflect irregularly in the direction of arrow-head f " in the interface of 
light color ink 1 and a slant face 17, the light which penetrates the light reflex prism 8 is lost, and the 
incorrect detection of it by the oil-level reflected Hght is also lost. 

[0046] In order that oil-level reflected light g" may reflect irregularly in the direction of arrow-head g'" 
in the interface of light color ink 1 and a slant face 17, moving an ink cartridge 5 as it mentioned above, 
when ink residue detection was performed as shown in dravsdng 6 , the light which penetrates the light 
reflex prism 8 is lost, and the incorrect detection of it by the oil-level reflected Ught is also lost. 
[0047] In addition, in drawing 5 and drawing 6 , when light color ink 1 does not exist in the perimeter of 
a head of two slant faces 6 and 17, since the refractive index of air 15 differs from the quality of the 
material of the light reflex prism 8, the light irradiated by the slant face 6 from the light emitting device 
10 carries out sequential reflection on slant faces 6 and 17, and reaches a photo detector 11. Since it is 
the same as that of the 1st operation gestalt, other configurations and actuation are omitted. 
[0048] (4th operation gestalt) Drawing 7 is drawing showing the case where stop an ink cartridge 5 and 
residue detection of light color ink 1 is performed, and in order for the light irradiated from the light 
emitting device 10 to reflect more positively in other directions h" optical h' which refracts and 
progresses in the interface of the slant face 6 of the light reflex prism 8, and light color ink 1, it is the 
example which established the low wall 19 of the transparency which has a slant face 18. When stopping 
an ink cartridge 5 and performing residue detection of light color ink 1, the configuration shown by 
drawing 7 can also fiilly carry out the component of the incorrect detection by the oil-level reflected 
Hght. 

[0049] (Other operation gestalten) Although the 1st, 2nd, 3rd, and 4th operation gestalt mentioned above 
described as ink residue detection in the ink cartridge in the below-mentioned ink jet equipment The 
Hquid stowage in a container is equipped with the above-mentioned light reflex prism and a liquid 
residue detection sensor, and it is available by the container configuration of one of the above, or 
combining as liquid residue detection equipment not only ink but wide range in addition to this, and 
highly reliable liquid residue detection equipment. 

[0050] Drawing 8 is the outline perspective view showing an example of ink jet equipment equipped 
with above-mentioned liquid residue detection equipment. 

[0051] In drawing 8 , a sign 100 is an Inkjet printing equipment. In this ink jet printing equipment 100, 
carriage 101 engages with two guide shafts 104 and 105 which extend in parallel mutually possible 
[ sliding ]. Thereby, carriage 101 is movable in accordance with the guide shafts 104 and 105 with 
driving force transfer devices (all are un-illustrating), such as a belt which transmits the motor for a 
drive, and its driving force. The ink jet unit 103 which has the Inkjet print head explained in fiiU detail 
behind and an ink tank as an ink container which contains the ink used with this head is carried in 
carriage 101. 

[0052] The Inkjet unit 103 consists of a tank as a container which contains the ink or processing Hquid 
suppHed to the head for carrying out the regurgitation of the Hquid (henceforth processing liquid) 
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containing the matter for planning an ink and print disposition top, and this. That is, the tank formed 
corresponding to five heads which carry out the regurgitation of each ink and the above-mentioned 
processing Uquid of four colors of black (Bk), cyanogen (C), a Magenta (M), and yellow (Y), 
respectively, and these each is carried on carriage 101 as an ink jet unit 103. Each head and a tank are 
removable to mutual, and when the ink or processing liquid in a tank is exhausted, it is prepared so that 
only tanks can be exchanged for each ink **** of every if needed. Moreover, of course, only a head is 
exchangeable if needed. In addition, as for the configuration of attachment and detachment of a head and 
a tank, it is needless to say that it is good also as a configiu-ation with which it was not restricted to the 
above-mentioned example, but the head and the tank were fabricated by one. 
[0053] It is inserted from the insertion opening 111 prepared in the front end section of equipment, 
finally the conveyance direction is reversed, and the form 106 as printed material is conveyed by the 
lower part of the migration field of the above-mentioned carriage 101 with the delivery roller 109. A 
print is made to the print field on the form 106 supported by the platen 108 with the migration by this 
from the head carried in carriage 101. 

[0054] Repeating the print of width of face and delivery of a form 106 corresponding to the width of 
face of the delivery array of a head as mentioned above by turns, a print is made by the form 106 whole 
and a form 106 is discharged ahead [ equipment ]. 

[0055] In each heads and those lower parts on carriage 101, the recovery system unit 110 which can 
counter is formed in the left end of the movable field of carriage 101, and it can operate attracting ink 
etc. from the delivery of the actuation which caps the delivery of each head by this at the time of un- 
printing etc., or each head. Moreover, the predetermined location of this left end section is set up as a 
home position of a head. 

[0056] On the other hand, the control unit 107 equipped with the switch or the display device is formed 
in the right end section of equipment. The switch in here is used at the time of ON/OFF of an equipment 
power source, or a setup of various printing modes etc., and a display device carries out the role which 
displays the various conditions of equipment. 
[0057] 

[Effect of the Invention] As explained above, according to this invention, the oil-level height at the time 
of hquid residue detection Even when higher originally than oil-level height when you have no Hquid 
residue, in either on an optical path after the light irradiated from the light-emitting part is refracted in 
the interface of one slant surface part and a liquid, until it reflects by the oil level and arrives at the slant 
sxurface part of another side Reflection, refraction, or since it carries out scattered reflection and the 
advance to the slant surface part of another side is intercepted, light-receiving of the oil-level reflected 
hght according to a light sensing portion to the other directions can be prevented certainly. 
[0058] Therefore, since performing liquid residue incorrect detection is lost according to the shake 
condition of the oil level of the color-material concentration of a liquid, or a liquid, a large area and 
highly reliable liquid residue detection are still attained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this treuislation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the liquid residue detection equipment which has two slant surface parts which consist of 
the transparence or the translucent quality of the materials which reflect the light from the container 
outside, and detects the liquid residue in a container from the container outside Liquid residue detection 
equipment characterized by having an optical-path modification means by which the light which 
penetrated one side of said slant surface part among the light from said container outside, and was 
reflected by the interface of the liquid in said container and the gas in said container in said container 
prevents penetrating another side of said slant surface part. 

[Claim 2] Said optical-path modification means is liquid residue detection equipment according to claim 
1 characterized by being allotted on the optical path which is refracted by the interface of one side of 
said slant surface part, and said liquid, and penetrates said liquid. 

[Claim 3] Said optical-path modification means is liquid residue detection equipment according to claim 

1 characterized by being allotted on the optical path reflected by the interface of said liquid and gas after 
being refracted by the interface of one side of said slant surface part, and said liquid and penetrating said 
liquid. 

[Claim 4] Said optical-path modification means is liquid residue detection equipment according to claim 

2 or 3 characterized by being the member in which light is reflected. 

[Claim 5] Said optical-path modification means is liquid residue detection equipment according to claim 
2 or 3 characterized by being the member which makes light refracted. 

[Claim 6] Said optical-path modification means is liquid residue detection equipment given in one term 
of claims 2-5 characterized by being what has a crepe-like side. 

[Claim 7] Another side of said slant surface part is liquid residue detection equipment according to claim 
1 characterized by being what has a crepe-like side. 

[Claim 8] Said slant surface part is liquid residue detection equipment given in one term of claims 1-7 

characterized by being prepared in the pars basilaris ossis occipitalis of said container. 

[Claim 9] The liquid cartridge characterized by including the liquid residue detection equipment of a 

pubhcation, and the container which holds a liquid in one term of claims 1-8. 

[Claim 10] The liquid cartridge according to claim 9 characterized by including fiirther the liquid 

discharge head with which said container can be equipped free [ attachment and detachment ]. 

[Claim 11] Liquid regurgitation equipment characterized by including a means to equip with a liquid 

cartridge according to claim 10, a means to irradiate hght at one side of the slant surface part of said 

liquid cartridge, and a light-receiving means to receive the light which the light from this optical 

exposure means reflects through the both sides of said slant surface part. 

[Claim 12] Said liquid is Uquid regurgitation equipment characterized by being ink. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the example which applied the liquid residue detection equipment concerning the 1st 
operation gestalt of this invention to Inkjet equipment, and is the sectional view showing the condition 
of residue detection when an oil level is high. 

[Drawing 2] It is the example which applied the liquid residue detection equipment concerning the 1st 
operation gestalt of this invention to Inkjet equipment, and is the sectional view showing the condition 
of residue detection when an oil level is low. 

[Drawing 3] It is the example which applied the liquid residue detection equipment concerning the 2nd 
operation gestalt of this invention to Inkjet equipment, and is the sectional view showing the condition 
of residue detection when an oil level is high. 

[Drawing 4] It is the example which applied the liquid residue detection equipment conceming the 2nd 
operation gestalt of this invention to ink jet equipment, and is the sectional view showing the condition 
of residue detection when an oil level is low. 

Prawing 5] It is the example which applied the liquid residue detection equipment conceming the 3rd 
operation gestaU of this invention to Inkjet equipment, and is the sectional view showing the condition 
of residue detection when an oil level is high. 

[Drawing 6] It is the example which applied the liquid residue detection equipment conceming the 3rd 
operation gestalt of this invention to Inkjet equipment, and is the sectional view showing the condition 
of residue detection when an oil level is low. 

[Drawing 7] It is the sectional view showing the example which applied the liquid residue detection 
equipment conceming the 4th operation gestalt of this invention to Inkjet equipment. 
[Drawing 8] It is the outline perspective view showing an example of ink jet equipment equipped with 
the liquid residue detection equipment of this invention. 

[Drawing 9] It is a sectional view explaining the principle of operation of the conventional example. 
[Drawing 10] It is a sectional view explaining the example of use of the conventional example. 
[Drawing 1 1 ] It is a sectional view explaining the example of use of the conventional example. 
[Description of Notations] 

1 Light Color Ink 

2 Recording Head 

3 Guide Shaft 

4 Carriage 

5 Ink Cartridge 

6 Slant Surface Part (Liquid Residue Detection Equipment) 

7 Slant Surface Part (Liquid Residue Detection Equipment) 

8 Light Reflex Prism (Liquid Residue Detection Equipment) 

9 Wall (Optical-Path Modification Means) 

10 Light Emitting Device (Mitsuteru Gunner Stage) 

1 1 Photo Detector (Light-receiving Means) 
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12 Ink Residue Detection Sensor (Liquid Residue Detection Equipment) 

13 Ink Feed Hopper 

14 Aperture 

15 Air 

16 Wall (2nd Operation Gestalt) 

17 Slant Surface Part (3rd Operation Gestalt) 

18 Slant Face (4th Operation Gestalt) 

19 Wall (4th Operation Gestalt) 

20 Connection Pipe 
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[Drawing 2] 
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[Drawing 6] 



http://www4.ipdl.jpo.gojp/cgi-biii/tran_web_cgi_ejje 



8/25/2004 



Page 4 of 6 




12 
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[Drawing 8] 
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